INTRODUCTION
Aeration, i.e. mass transfer of air components from gas to liquid phase explains two films theory in contact surface on the side of air and on the side of water. Fine pore diffusers are subject to two major disadvatages: a) fouling if not cleaned periodically and b) decrease in oxygen transfer efficiency by dissolved surfactants. The aeration have higher energy demand and can require periodically cleaning if water accumulation at bubble surfaces decrease oxygen saturation degree in aerated wastewater relating to clean water in standard conditions, depending on [01, 02]:
waste water caracteristics (COD, BOD, and NH 3 /N) precipitation in membrane pores and of particles from air as well as of solid suspended and dissolved matter of hydroxide, carbonate, sulfate, phosphate, biofilm and surfactants from liquid phase. In our previous papers it was obtained oxygen saturation degree is indicator of proper process condition, that controls the slowest successive transfer step of the complex air oxygen transfer process through bubble surface [03] :
with thermal collisions on the side of gas bubble, in the aerated water with good oxygen solubility with diffusion on the side of liquid, in the aerated water with small oxygen solubility or with the both mechanisms. At the oxygen concentration defined according to Henry law in the accumulated clean water layer oxygen stationary electrochemical potential controls oxygen volumetric transport coefficient [04] . Also, on the basis of linear functional dependence of oxygen transport efficiency on oxygen transport coefficient and drift rate constant ratio, for the all examined systems (R 2 =0.9814), the molar oxygen transfer work from gas bubble in unit liquid volume was determined, at the equal change of oxygen transport coefficient with drift rate constant change [04] :
It corresponds to the sum of water vapor critical pressure, gas hydrogen molar dissociation work and gas oxygen dissolution enthalpy:
Water vapor at its critical pressure is dense nonpolar gas [05] . Condensed drops at critical pressure dissolve non-polar gases oxygen and nitrogen in concentrations defined according to Henry law i.e. in electrochemical equilibrium state. Gas components, CO 2 and CH 4 are miscible in all ratios and organic compounds as benzene and metilen-chloride are strongly soluble in condensate [06] . Water density (0.1 g/cm 3 ) is strongly dependent on temperature and pressure with variations for more than one order of magnitude, relating to liquid water in standard conditions. In subcritical and supecritical conditions, p cr =22. 
Stationary air flow and stationary air temperature at air input, T G as well as at exit from liquid in rounding air, T R enable isentropic adiabatic relaxation processes. They prevent liquid water over-heating and favor evaporation at stationary entropy, S θ (H 2 O) g =188.7 J/molK, or phase transition in the presence of the substance with equal entropy at bubble surface, for example S θ (AlH) g =187.7 J/molK. After air input and before output from liquid, isochoric-isentropic relaxation processes keep constant the ratio between pressure and temperature:
The combination with bubble transport work through liquid phase, at constant temperature:
defines the transport work through contact surface of unit volume on input and output with the equation of ideal gas state:
At critical water vapor pressure, a couple of exothermic heating and favored endothermic cooling processes determine water vapor molar adsorption heat:
Then in accumulation cycle water vapor adsorption heat causes molar water vapor volume change ,that along with air over-pressure controlls the efficiency of active centers transport work at bubble surfaces between heater and cooler, according to II thermodynamic law (Carnoo cycle):
where:
The combination gives Clausius-Klapejron equation:
It enables the diagnostics of:
of adsorbed water vapor molar heat in period of couple catalytic titration:
( 13) and Joules -Thomson coefficient in adiabathic process:
Catalytic water vapor accumulation enables air over-pressure the relaxation, p -p a at bubble entered in water:
Liquid heating prevents oxygen surface free energy that controls: -electron transition activation energy,E e.a. :
(16) -in isentropic relaxation processes :
-and at isobaric hydrogen evolution over-potential, ηp in gas buble with radius, d B determined according to Born definition of intermolecular energy bond, that enable couple hydration process [16] :
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Radius of condensed drop in bubble surface controlled with surface tension on the side of liquid acc. to Kelvin equation, d K enable the balance with electric field strengths of in the hydration layer on the side of gas phase:
Then the hydration layer of catalytic active centers defines relative electric permittivity, ε r :
In our previous paper average relative electric permittivities of active centers in the examined systems are calculated on the basis of Born and Kelvin diameter of hydration layer, on the side of gas and liquid phase [16] :
The experimentally obtained average ratio for the examined aeration regimes: 
According to the 
θ (Z n 2+ ))= 69.9 J/molK , where: S θ (HPO4 2-)=-36 J/molK, S θ (As)c, metal=35 J/molK and S θ ( F e , C u , BNMg, T i , W)c =27-33 J/molK.
EXPERIMENT
The choosed air distributor disk "Gummy-Jaeger" type HD 340 from material EPDM (ethilenpropilen-dimer) was the same in the examined 15 combination of aeration process parameters, c-h-q:
without and with added waste motor oil, c = 0 mg/l, 5 mg/l and 10 mg/l; with two heights of water column, h =1m and 2 m; and with three air flows, q = 2 m 3 /h, 6 m 3 /hand 10 m 3 /h. In the discontinual aeration process viscous waste motor oil was used, SAE 15 W-40, with viscosities index132.0 mm The difference between these values corresponds to the result obtained in Eq. (22), that indicates to electron transition between specific adsorbed superoxide and hydride anion and gas oxygen and hydrogen keeping the stationary pressure, gas temperature and electric permittivity of hydration layer at air input: The column was initially filled with previously prepared water (pH 7.21-7.29), from which oxygen was extracted using a chemical method of introducing sodium-sulfite in the presence of a cobaltchloride hexa-hydrate catalyst. After that, a determined amount of waste oil was added into the water. Air flow regulation was performed using a flow regulator and relief valve until a set value for the applied analysis system was attained.
Figure 1: Scheme of experimental installation [18] 1 -low pressure compressor; 2 -air inflow pipe valve; 3 -relief valve; 4 -air flow regulator; 5 -air flow measuring orifice plate; 6 -column with corresponding connections and framework; 7 -disk-shaped membrane air distributor (HD 340, 0,06m
2 ); 8 -water supply; 9 -sampling connection 
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When the flow is stabilized, water samples were taken from the column in equal time intervals starts (Δ = 60 s). The dissolved oxygen content was measured with HANNA instrument with membrane polarograph sensors (with accuracy 0,05 g/m 3 ) until the same value appeared three times,cs. They define oxygen saturation degree: (27) It is calculated as the ratio with equilibrium Table data, c* caracteristical for clean water at measured stationary liquid temperature, according to Henry law. After one regime was analyzed, the compressor was switched off and the relief valve was opened completely. Water from the column was released into drains via a draining valve. The column was then filled with a fresh amount of water. Thus, the installation was ready for a new investigation regime, i.e. the described procedure was repeated.
RESULTS AND DISCUSSION
The calculated water vapor adsorption molar heat using Eq. (12), Joules-Thomson coefficients using Eq. (14), and oxygen saturation degree (Eq. 27), on the basis of the experimentally measured datas of air pressure and temperature at input and output as well as of the measured stationary oxygen content after saturation period [18] presents Table 1 . The results of comparison of water vapor adsorption molar heat with free energy of components enables the identification of active center, K with equal free energy, that present Figure 5 and hydrogen specific adsorption i.e., monolayer hydration of hydride anione (5-2-10, 5-1-q) and oxygen specific adsorption i.e., monolayer hydration of superoxide anione (10-2-q, 10-1-q) Greater surface tension of aerated refinery wastewater containing hydrophilic components compared to clean water corresponds to the negative water vapor molar adsorption heat, that indicate to water vapor accumulation on condensation centers (0-2-q, 5-2-2 and 5-2-6). Less surface tension of aerated refinery wastewater in containing hydrophobic components compared to clean water corresponds to the positive water vapor molar adsorption heat, that indicate to water vaporization centers ( c-1-q). The monitoring results of impurities concentrations indicate to its possible catalytic influence on water vapor accumulation up to impurity final titration point, depending on aeration system. The monitoring results of impurities concentrations indicate to water vapor accumulation up to final titration point of catalytic impurity, where:
The obtained diagnostic results verify the linear functional dependence (Figure 7 , Eq. 29) of oxygen saturation degree on accumulated water vapor that control the slowest successive relaxation step, i.e. oxygen distribution between equilibrium and stationary energy level ( see Eq. 30 to Eq. 33.).
The experimental obtained value of oxygen saturation degree (see Eq. 27) is indicator of vibration energy of specifically chemisorbed oxygen in crystal lattice, that influence to over-potential and mechanism of oxygen slowest successive relaxation step and controls oxygen distribution between stationary and equilibrium energy states [03]: 
increased oxygen concentration gradient between equilibrium state in accumulated clean water on condensation centers and stationary state in saturated wastewater indicate to the successive slowest distribution step, thermal collisions on the side of gas phase, acc. Boltzmann distribution law, dominant in the gas oxygen distribution mechanism between two energy levels (0-2-q) : vaporization of hydrated specific adsorbed hydrogen influences to oxygen saturation degree corresponding to the half of the sum defined for the both mechanisms describe Eq, (31) and Eq, (32), on the side of gas and liquid phase (5-2-10 and 5-1-q):
vaporization of hydrated specific adsorbed oxygen influences to oxygen saturation degree corresponding to the half of the sum defined with the oxygen diffusion describe Eq. (32) and reversible electron titration at standard potential of corrosion indicator, where c/c*=0.5 (10-h-q): 
